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Debra Malina, Ph.D., Editor

Sept 2021 Medicine Is Not Gender-Neutral — She Is Male
Kiki M.). Lombarts, Ph.D., and Abraham Verghese, M.D.
“Historically, the anatomy and March 2022

physiology of bodies with vaginas
have been neglected.”

Roles Go Back to Ancient Greece.

“ Women Are Still Paying the Price
Today
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What is Gendered
Innovations?

General Methods
Specific Methods
Terms

Checklists

Science
Health & Medicine
Engineering

Environment

Chronic Pain: Analyzing

How Sex and Gender
Interact

De-Gendering the
Knee: Overemphasizing
Sex Differences as a
Problem

Diverse Populations

N

EEY
Colorectal Cancer:

Analyzing How Sex and
Gender Interact

Dietary Assessment
Method: Analyzing How
Sex and Gender Interact

Medical Technology-
Intersectional Approaches

1g/

Covid-19: Analyzing
Sex and Analyzing

Prof Londa Schiebinger, History Science
Stanford University

Gender-Related Variables for ’
Health Research .
Nanotechnology-Based
Screening for HPV:
Rethinking Research
Priorities

Osteoporosis Research
in Men: Rethinking
Standards and
Reference Models

Systems Biology:
Analyzing How Sex
and Gender Interact

Prescription Drugs:
Analyzing Sex & Gender

Nanomedicine:
Analyzing Sex
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https://genderedinnovations.stanford.edu/

1. Chronic inflammatory diseases such as endometriosis are associated with
a higher CVD risk

Radboudumc



2. 40% of women with preeclampsia/HELLP in pregnancy already have
hypertension by the age of 40
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3. The onset of hypertension during menopause transition is asymptomatic
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4. Determining the coronary calcium score with CT (CAC score) can be a
tool to assess whether it is safe to give MHT

Radboudumc



Cardiovascular disease is the leading cause of mortality in women

Total Deaths in Women in USA 2016: 1,236,003

@ | ) | N

Cardiovascular disease Chronic Lung Disease Lung Cancer Breast Cancer
412,244 deaths 81,551 deaths 70,500 deaths 40,920 deaths

Benjamin EJ et al., Circulation 2019 Radboudumc



Oestrugen levels in Women
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Sex hormones dysfunction and CVD risk:

PCOS, POF: sex hormones dysfunction in fertile age

Menopause: Exhaustion of ovarian function
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Maffei S et al. Int J Cardiol 2019 Radboudumc




Figure 3. Interaction of Hormones by Sex With the Immune System
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Bartz D et al. JAMA Intern Med. 2020;180(4):574-583
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Figure 2. Distribution of Major Autoimmune Diseases by Sex
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Sakkers TR et al.
Atherosclerosis 2023 Radboudu mcC

Sex differences in CAD J—



Spasm in the Stenoses in the

epicardial and epicardial
microvasculature coronary arteries
of the coronary (80% men)
arteries
(80% women)

111

Diffuse atherosclerosis

Focal stenosis
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Woman 46 yrs, since 4 yrs misunderstood symptoms of chest pain.
After 3 CAGs sent to a psychiatrist ...

Spasm at infusion 2 pgr Acetylcholine [

Radboudumc
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Are symptoms in women ‘atypical’?? "_

- fluctuating pain

- at rest & exercise

- shortness of breath
- extreme tiredness
role mental stress

No, symptoms are characteristic for the underlying disease

Ra-db oudumc



Female representation in cardiology trials over time
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A Global attributable deaths from Level 2 risk factors for females in 2019

High systolic blood pressure |

Dietary risks

High fasting plasma glucose

Air pollution

Report Global Burden Disease

High body-mass index_

Lancet 17 October 2020

Tobacco
High LDL cholesterol

Kidney dysfunction |

Child and maternal malnutrition

Non-optimal temperature |

_ [ Cardiovascular diseases

= Chronic respiratory diseases
| [ Diabetes and kidney diseases
B Digestive diseases
E Enteric infections
[T HIV/AIDS and sexually transmitted infections
Bl Maternal and neonatal disorders
B Musculoskeletal disorders
[ Neoplasms
B Neurological disorders
Il Nutritional deficiencies
B Other infectious diseases
Il Other non-communicable diseases
| [ Respiratory infections and tuberculosis
I Self-harm and interpersonal violence
1 Substance use disorders
[ Transport injuries
[ Unintentional injuries

Unsafe water, sanitation, and handwashing

Unsafe sex

Low physical activity

Alcohol use

Other environmental risks

Occupational risks

Low bone mineral density

Drug use
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HYPERTENSION : .
b o e e Symptomatic hypertension is
S Q g ot i1 often interpreted as menopause

2

- fatigue, lack of energy

, ’:""“9 - continuous chest pain : ‘bra feels too tight’

12 ¥
4 A - pain between shoulder blades
Low blood - fluid retention : ankles, stomach, hands, eyelids
pressure

etc
- palpitations, PAF

- shortness of breath

Fatigue
i - sweating, hot flushes
“ - insomnia
Nesads - headaches, dizzyness

Maas AH. Clinical endocrinol & metabolism 2021
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General risk factors in women Risk Factors in Young women
/*'

N

Obesity * =
Diabetes* T
Hypertension*

Y
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Age
Inactivity & ﬁxf/f
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=l
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Jackson J et al Heart 2022

Pre-eclampsia
Gestational diabetes
PCOS;endometriOSIS
Oral contraceptive pill use

Functional hypothalamic
amenorrhea

Autoimmune conditions

Psychosocial risks such as
depression and stress

Breast cancer therapy

2
25

Risk factors in middle age women

Risk factors in older women

;%

Pre-menopause
Early menopause

Vasomotor symptoms - ‘+++

l
M

Post-menopausal

Excess CVD morbidity
and mortality
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Meta-analysis endometriosis and CVD risk:

| |
HR Weight

Study with 95% ClI (%)

Ischemic heart disease

Mu 2016 —— 1.62[1.39, 1.89] 36.1

Okoth 2021 —— 1.40[1.22, 1.61] 43.9

Wei 2021 L] 1.52[1.24, 1.87] 20.0

Heterogeneity: I” = 11.79%, H* = 1.13 —eaiiiee 1.50[ 1.36, 1.66)

Heterogeneity: Chi2 = 1.91, p=0.38
Overall effect: p < 0.001

Cerebrovascular disease

Chiang 2021 N 1.16[1.02, 1.31] 44.0
Farland 2021 L 1.34[1.10, 1.62] 18.0
Okoth 2021 —— 1.19[1.04, 1.36] 38.0
Heterogeneity: I = 0.01%, H* = 1.00 s 1.20[ 1.11, 1.30]

Heterogeneity: Chi2 = 1.49, p = 0.48
Overall effect: p < 0.001

1.00 2.00
Risk of CV disease - Endometriosis

Poeta do Couto C et al. Maturitas 2023;171:45-52.
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11 Febr 2022: socio-economic impact of endometriosis

Steps to Reduce Delayed &
Missed Cardiovascular Disease
Diagnosis in Women

Increase Stop
Research on
CVD in

Stigmatizing
Women with
Symptoms STOP

[

5€)
Trustworthy. EMpower:
Patient: Welggllghiie)
Education Advocate for:
Resources: Their Health

m f Recognize & N\
*  Consider SDOH

Emmanuel Macron &
% @EmmanuelMacron

v Officiel du gouvernement - France

L'endométriose.

Ce n’est pas un probleme de femmes, c’est un
probleme de société. La stratégie nationale que nous
lancons porte I'espoir d’'une meilleure qualité de vie
pour des millions de filles et de femmes.

233 ; BO7.5K views

Marchandot B et al EHJ Open 2022
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Chronic hypertension

370% increase

Hypertensive Disorders
of Pregnancy

Coronary heart disease

: 250% increase

T

Cardiovascular death

Atrial arrhythmias 221% increase

50% increase v
Coutinho T et al. Curr Treat

WJ‘NJ,JMJ,'J 4';32/” .fallure: OptionsCardiovasc Med. 2018
% increase ~ _adumc

:>J\/“J\/“

All- cause death

Stroke 50% increase

81% increase




Concept linking infertility subtypes, infertility treatment, pregnancy outcome,
and longer-term cardiovascular health:

Polycystic Ovary Syndrome,
Obesity, Metabolic Syndrome,
Endometriosis, Maternal Age

Brain, Heart, or
Blood Vessels

Infertility

In-vitro
Fertilization
% —— (IVF)

=

Smith J et al. Can J Cardiol. 2021;37(12):1959-1968.

Preeclampsia
Hypertension
Placental Disorders
Postpartum Hemorrage
Multiple Pregnancy
Preterm Birth
Still Birth

Ovarian Hyperstimulation
Syndrome

Endothelial Dysfunction
Thrombosis

Radboudumc



Relevant Reproductive Factors Heart Failure

- Menarche age - Risk

- Pregnancy age - Manifestation

- Menopause age - Response to Therapy
- Parity - Outcomes

- Pregnancy loss
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Reproductive Life History

HF = heart failure.



CENTRAL ILLUSTRATION: Female Reproductive Factors and Risk of
New-Onset Heart Failure: Findings From UK Biobank

Female reproductive factors that
increase heart failure risk

% w— * Younger age at menarche <12yrs
« Younger maternal age at first live birth < 21yr
Younger maternal age at last live birth < 26 yrs
e—— Larger number of live births > 4 children
Stillbirth 20-43% higher risk HF

S

*~—_ . Younger age at menopause < 45 yrs

Shorter reproductive lifespan

it

N = 229,026

Zhu F, et al. J Am Coll Cardiol HF. 2023;11(9):1203-1212.

lumc




CAC score with CT can be helpful to assess individual CVD risk

_ =y CAC score with CT scan in men/women over lifetime:
Coronary artery calcium test for heart disease risk assessment

Cholesterol plaque buildup can block coronary arteries in the heart, increasing

the risk of myocardial infarction (or heart attack). Coronary artery calcium (CAC) 100%
in the plagues can be seen and measured on a computed tomography (CT) scan

to help guide assessment and treatment of those at risk for heart disease.

Men (n=42,707)
75%
_ Women (n=20,508)
50%
25%
Other factors are also considered
when assessing heart disease risk
¢ Cholesterol levels .
« Blood pressure 0%
« Diabetes 30 35 40 i 50 59 60 5 70 75 80
* Body weight ‘-

« Age, sex, and family history

Age (in years)
« Cigarette smoking

o (p<0.0001)

(p<00001) @ (p<0.000T) 0@ (p<00001) &——@ (p=0.001) &>

1/3 of women after PE has CAC > 0 at 50 years of age

Radboudumc



Cardiovascular Risk Assessment —

Traditional Risk Factors: Pregnancy-Related Risk Factors: Other Female-Specific Factors:

* Hypertension * Preeclampsia * Early menarche

* Dyslipidemia * Gestational hypertension * Premature menopause

* Diabetes * Gestational diabetes * Hormone-based

* Obesity * Preterm delivery contraception

* Smoking « Delivery of small for gestation * Polycystic ovarian syndrome

* Sedentary lifestyle age infant * Autocimmune disorders

* Family history * Recurrent spontaneous * Chronic inflammatory

* Poor diet pregnancy loss conditions

* Environmental pollution * Depression and other mental H E ART
health conditions pRsdlc beart health

—— —_— —— —— e — T —

( Social Determinants of Health-ii_f_-_~> Cultural Issues and Norms @«‘ Language and Health Literacy/)

— I —
—— S — S I——
_— _— _—

3 3 3

GPIOPRR NN NI R RN NER NSRRI RIRNNNRIENENRSRINNNNNIIRRINNEPRINNINNEENINNNININNEINISBIIIRNIIRIGIINIIRNIITS

. Race and Ethnicity Contribution

- Heterogeneity within each of these populations resulting in variation in risk factors and CVD impact

- Underrepresentation in treatment trials and as a result inadequate data on optimal treatments to reduce CVD risks : " :7




Women'’s health across the life course

g ad A‘ E -" b I
% ] (’Fﬂa‘ rn ﬁ if” I

Department ADOLESCENTS AND YOUNG ADULTS MIDDLE YEARS LATER YEARS
of Health & PUBERTY-24 2550 5t
Social Care Women’s health needs

HPV vaccination
Menstrual health

Wo me nls H eq Ith Strq te gy Gynaecological conditions

Contraception

for Eng Ia nd Cervical screening

Gynaecological cancers

A A A A

Sexual health and wellbeing

Published August 2022 Pregnancy, fertility, pregnancy loss,
abortion care, and postnatal support

CP 736 Pelvic floor health *

Early menopause and r Perimenopause and
perimenopause menopause

. Breast cancer screening

General health needs

Healthy behaviours, e.g. healthy weight, exercise, smoking

Mental health

Long-term conditions

Health impacts of violence against women and girls

r Osteoporosis and
L bone health

L A A A A A

: Dementia and Alzheimers

Thematic priorities across the life course

Women's voices
Healthcare policies and access to services

Information and education
Health in the workplace
Research, evidence and data

udumc



FACT SHEET: President Joe Biden
to Announce First-Ever
White House Initiative on Women’s
Health Research, An Effort Led by
First Lady Jill Biden and the
White House Gender Policy Council

Radboudumc



NL Health~Holland

Interesse in Women’s Health?

\_

* Iris Sommer (i.e.c.scommer@umcg.nl)
* Hester den Ruijter (h.m.denruijter-2@umcutrecht.nl)
* Carmen van Vilsteren (c.f.m.v.vilsteren@tue.nl)
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